Transition metal-chalcogenide clusters have been extensively studied because of its relevance to biological interests and industrial applications.
tances in I were close to those found in the FeMo cofactor. The average Mo-Fe and Fe-Fe distances were found at 2.677(5) Å and 2.639(2) Å, respectively, and shortest among the Mo-Fe-S clusters. Inspired by the interactions between the FeMo cofactor and diatomic molecules, high pressure CO reaction with I was tried, and a series of Roussin-type sulfur-void cuboidal MoFe 3 S 3 complexes was synthesized.
10,11
High pressure CO reactions of other Mo-Fe-S clusters also produced many organometallic-inorganic hybrid clusters, 12 including the unprecedented high nuclear Fe(DMF)Cl(Cl 4 -cat) 2 Mo 2 Fe 2 S 4 (PEt 3 ) 2 ClFe 4 S 4 (PEt 3 ) 3 (CO) 6 Cl complex. 6 ), has produced various metal-substituted high-nuclearity Mo-Cu-Fe clusters.
15 At Figure 1 . Chemical reactivity of (Cl4-cat)2Mo2Fe6S8(PR3)6 (R = ethyl, propyl). 
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We have synthesized Mo-Fe-S cluster as a model complex of FeMo cofactor to understand its unique structural features. [17] [18] [19] Especially, an extensive M-M bonding framework related to the catalytic mechanism of N 2 reduction was investigated. 20 We have also shown that the extensive M-M bonding in the FeMo cofactor is due to the coordinative unsaturation of the metal centers. 21 Inspired by the recent preparation of Mo-Cu-Fe-S clusters, we have set out reactivity study of I with cupric ion, and isolated a new ( Figure 2 ).
The core structure of (
(II) can be described as a distorted cube in which four corners are occupied by one Mo and three Cu atoms (with a chloride terminal ligand bonded to each Cu), and the other four corners are occupied by one μ 3 -Cl atom and three μ 3 -S atoms. Selected bond distances and angles are listed in 29 and it appears the Mo-S bonds of II was elongated due to the complex formation. The distances between Cl(1) and other Cu centers are unequal. The weak interaction between Cu(3) and Cl(1) atoms are evident from the longest distance of 2.495(2) Å.
UV-Vis spectrum of II in MeCN is characterized by three strong absorptions at 329 nm, 368 nm and 503 nm (Figure Table 1 . Crystal data and structure refinement for ( NCl. The X-ray crystallographic structure of II has been determined and the physical properties of vibrational and electronic transitions, redox potentials, and temperaturedependent magnetic susceptibility, have been studied.
Experimental Section
General. All experiments and reactions were carried out under a dinitrogen atmosphere with standard Schlenk line techniques or in an inert atmosphere glovebox. All solvents were distilled under dinitrogen and nitrogen gas was bubbled through each before use. 33 Acetonitrile was predried over oven-dried molecular sieves and distilled over CaH UV-Vis spectra were recorded on a Scinco-3100 UVVisible spectrophotometer. FT-IR spectra were collected on a Shimadzu FT-IR 8400S FT-IR spectrometer in KBr pellets and the spectra were corrected for background. Elemental analyses were performed in the Stable Isotope Laboratory at NICEM (Seoul, Korea). The data were adjusted by using acetanilide as a standard. Cyclic voltammetry experiments were carried out by a Princeton Applied Research model 263A Potentiostat with a K0264 microcell kit. Three electrodes, consisting of a glassy carbon working electrode, X-ray Crystallography. Dark red rhombic crystals of ( n Bu 4 N) 3 [MoS 4 Cu 3 Cl 4 ] were obtained from the mother liquor by solvent diffusion after several days. The diffraction data was collected at 85(2) K using a Bruker SMART area diffractometer equipped with a monochromator in the Mo Kα (λ = 0.71073 Å) incident beam. The CCD data were integrated and scaled using the Bruker-SAINT software package, 35 and the structure was solved and refined using SHEXTL V5.10. 36 The crystal data and structural parameters are shown in Tables 1 and Table 2 . The structure was solved by direct methods to locate heavy atoms, and the nonhydrogen atoms were located through subsequent difference Fourier syntheses. Structural refinement was carried out by full-matrix least squares on F 2 . All non-hydrogen atoms were refined with anisotropic thermal parameters. Hydrogen atoms were located in the calculated positions.
